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Abstract of JP601 531 84 

PURPOSETo obtain the titled element having 
a small interterminal static capacitance and 
unnecessitating high accuracies in the 
positioning of a light receiving element chip to 
the lens center by a method wherein a 
substrate is thinned and a condenser lens is 
made integral with the substrate, and an 
insulator package is used for the light receiving 
element chip. 

CONSTITUTION.The substrate 30 of the 
illustrated light receiving element is made of 
insulating glass which is optically transparent 
in a light receiving wavelength band and 
chemically stable. A photoelement chip 32 is 
fixed to the lower surface of this substrate 30, 
and bonding pads 34 and 36 are formed. The 
pad 34 has a circular part 34A, and a photo 
receiving window 38 is formed at the center of 
this part 34A. The electrode around the photo 
receiving window of the chip 32 is diebonded 
to the circular part 34A of the pad 34 so that 
the photo receiving plane of the chip 32 may 
be coincident with the window 38. On the other 
hand, the electrode on the opposite side of the 
photo receiving plane of the chip 32 is 
connected to the pad 36 with a wire 40, and 
outer leads 42 and 44 are connected to the 
pads 34 and 36, respectively. The condenser 
lens 46 is integrally formed to the upper 
surface of the substrate 30 in agreement with 
the window 38. Further, the chip 32 is 
encircled and the peripheral edge of a cap 50 
is hermetically sealed to the lower surface of 
the substrate, thus completing the titled 
element. 
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Translation of the relevant portions of Reference 2 
Japanese Patent Unexamined Publication No. 07-134223 

Reference numbers in Figures show the following elements: 
1: transparent substrate 2: optical semiconductor chip 3: electrode 
pattern 4: coating 5: insulating seal ring 6: active region 7: active 
region electrode pattern 8: solder bump 9: lens 10: cap 11: cap 
solder bump 12: protuberance 14: optical fiber 15: light 16: optical 
fiber apparatus 17: lead electrode 18: wire 19: optical fiber array 
20: photodiode array 21: glass substrate 22: light guide 23: 
semiconductor laser chip 24: Si substrate with V shaped groove 

[0015] 

"A plurality of optical semiconductor chips are hermetically sealed by a 
wafer like cap." 

[0019] 

"Solder is evaporated and patterned to form a ring like cap solder bump 1 1 
on the surface of the protuberance 12. The cap solder bump 1 1 is overlaid 
on a metal coating (ex. Au) and heated to 200 °C to make a hermetic seal." 

[0024] 

"Although, not shown in Fig. 4, a hermetic seal is comprised of an 
insulating seal ring 5 and hermetically sealing cap 10." 

[0025] 

"Although, not shown in Fig. 5, a hermetic seal is comprised of an 
insulating seal ring 5 and a hermetically sealing cap 10." 

[0026] 

"Referring Fig. 6, an embodiment of a semiconductor is hermetically 
sealed in accordance with the present invention." 

[0027] 

"A semiconductor laser chip 23 is bonded to an electrode pattern, and 
hermetically sealed with a cap 10." 
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INT.CL. : G02B 6/42 

TITLE : PRODUCTION OF OPTICAL 

SEMICONDUCTOR DEVICE 



ABSTRACT : PURPOSE: To shorten the processing stage by integrally and simultaneously executing 
hermetic sealing of many pieces of optical semiconductor chips in the process for 
production of a light emitting device and a light receiving device for optical communication 
formed by using the optical semiconductor chips and more particularly hermetic sealing of 
the optical semiconductor chips into the optical semiconductor device. 

cap 

CONSTITUTION: A §ap;10 having projecting parts 1 2 two-dimensionally formed in 
correspondence to insulating rings 5 on the rear surface is aligned and soldered to a 
transparent substrate 1 formed by two-dimensionally arranging the plural optical 
semiconductor chips 2 on the transparent substrate 1 and is soldered to integrally and 
hermetically seal the plural optical semiconductor chips 2. Further, an optical fiber device 
having a light reflecting means for bending the light 1 5 emitted from an optical fiber 1 4 in 
the direction perpendicular to the optical axis of the optical fiber 14 is adhered to the 
transparent substrate 1 . 
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